As borrowing became cheaper and more readily available spending both for consumption and for investment increased in some countries, especially the United States, and, indeed, that was the process by which the world total of current account deficits became equal to total surpluses. In 2007 nearly half of the total world deficits was the US deficit. Other significant deficit countries were Spain, the UK and Australia (but there were also many others).
The story of these "global imbalances" has been told in many places. See, for example Corden (2007) . The essential point is that, for various reasons, net savings outside the United States increased from about 1999, and this reduced world real interest rates.
This, in turn, induced higher private sector spending in the United States and some other countries, notably Spain, the UK and Australia.
One might distinguish those changes that were exogenous and those that were endogenous, the latter brought about by the decline in real interest rates, and hence equilibrating the world system (Corden, 2007) . The most important endogenous effect was to stimulate housing booms in the United States and some other countries, notably the three just listed.
The US fiscal deficit was exogenous. It accounted for approximately the whole of the US current account deficit in 2003 (4.8% of GDP), but after that it declined relative to GDP, and hence relative to the private sector deficit. By 2007 the US current account deficit was 5.7% of GDP while the fiscal deficit was only 2.6%. (This refers to the "general government fiscal deficit").
Why a US Housing Boom ?
The question arises why so much of the world savings glut was absorbed, at least since 2005, by the US private sector and, indeed by the household rather than the corporate sector. Overwhelmingly it was absorbed by consumption and by housing construction, all resulting from a housing boom. There seem to be three reasons why the world savings glut ended up specifically in a US housing boom, having then the various well-known consequences discussed in this paper.
Firstly the US economy is about 30% of the world economy; that is sufficient to explain why any effect in the US is likely to be relatively large in the world. Even the big housing boom in Spain ( higher relative to GDP than the US boom) could not have such a marked world wide effect even if all the details had been the same as in the US. Secondly, private non-financial corporations in the US and some other countries, did not expand and hence borrow very much during the relevant period because of their caution resulting from the earlier bursting of the "dot com" bubble.
(This is just a hypothesis here). Thirdly, many developing countries, especially in Latin America, were reluctant to borrow and thus generate current account deficits, because of the traumatic effects of their earlier debt crises. Similarly, some Asian countries -notably Korea and China -ran surpluses partly for that reason -to build up foreign exchange reserves, and thus make them independent of the IMF in case of a crisis.
The Monetary Policy Reaction
The main conclusion at this point is that the world savings glut lowered world real interest rates and made credit more readily available, and thus underlies the further effects to be discussed here. But there is something I have left implicit. Where do the monetary policy reactions of central banks, especially the US "Fed", fit in? During the period under discussion inflation has been low and employment high. It has been a wonderful period -the "Great Moderation". Thus, I have assumed so far that central banks in general, especially the Fed, successfully pursued policies of "internal balance". This raises a question: can the ready availability of credit in the United States -which underlies our story here, and which allowed a housing bubble to develop -be attributed to the international savings glut or to the policy of the Fed? I shall come back to this interesting issue later.
Too much Risk? The Search for Yield
Low real interest rates led to the "search for yield". In general, only investments believed to be risky are likely to offer substantially higher returns. This meant that the various financial intermediaries, notably the commercial and the investment banks, were willing to run more risk for the sake of getting higher returns. One could argue that this was a rational response. After all, capitalism is all about risk taking. "Nothing ventured, nothing gained". The lower the return from safe investments the more rational it is to go for risky, higher return investments. At a time when the investment decision is made the probability of the bad event happening may be very low. Why not gamble for the sake of the immediate high return and hope for the best?
Only with hindsight does it look like a mistake, or even just bad luck. And so banks and other institutions borrowed short term at low interest rates and made splendid profits by lending at higher rates. There were wonderful private equity deals, and much else. Huge salaries and bonuses were extracted. Leverage went up, and liquidity went down. There is much evidence that many banks became increasingly dependent on short term borrowing from the wholesale market relative both to their retail deposit base and, above all, their own capital. And this was risky.
But was it rational, or just bad management or judgment? As has happened before, the possibility of crises, and that high returns usually involved serious risk, was forgotten because there had been a long period of high growth and macroeconomic stability.
This was particularly true because so many of the potential risk takers were young and had never experienced a crisis.
The Principal-Agent Problem
There was another factor, much talked about recently. This was the principal-agent problem applied to banks. The people that took the risks -and so got the business for the firm -received short-term rewards in the form of high salaries and, above all, bonuses, and suffered no losses -indeed may have left the firm -when the crisis came. They had no interest in the long-term success or even survival of the firm. This was not always so; for example, the employees of Lehman Brothers had much (or a substantial part) of their wealth invested in the firm. There was also sometimes a failure of corporate governance, when management failed to supervise and reign in the risk takers within the firm. In any case there was a divergence of interest between the personal interests of the risk-takers who were rewarded for short-term results and the long-term interests of the firm, its shareholders, and its long-term employees.
The Fatal Flaw: The new Financial Instruments
The new financial instruments or "structured finance" were the reason that a crisis which might have been confined to a few US States actually spread all over the USA and indeed the world.
As is well known, it began with the application in the US housing finance sector of the "originate-to-distribute" model. The aim was to spread the risks of mortgage loans, and this was indeed done. Let me quote from IMF (2008), which is the best exposition. "Structured finance normally entails aggregating multiple underlying risks (such as market and credit risks) by pooling instruments subject to those risks (e.g. bonds, loans or mortgage-backed securities) and then dividing resulting cash flows into "tranches" or slices, paid to different holders."
The US originators, in effect, sold their risks into a market where the buyers were literally everywhere, in the USA and abroad. The principal instruments were MBSs (mortgage backed securities) and CDOs (collateralized debt obligations). Also important were CDSs (credit default swaps), which were a form of insurance against default. These depended on the liquidity and solvency of the insurer, for example the huge insurance company AIG which the government had to take over.
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One might note here that, while the originators of the loans were local US banks and mortgage companies of various kinds, the actual construction of the new instruments was done primarily by investment banks (such as Lehman Brothers) for whom this was a very profitable activity, at least unless they retained a significant quantity for themselves to hold.
Three Problems of the new Model
Focusing on US housing loans, where the whole disaster began, there were three problems.
Firstly, the originators of the mortgages had little or no incentive to ensure that the mortgagees could afford to take out the mortgages without default. Only if they retained some of the loans or instruments would they have an incentive, This is very different from the old-fashioned way when local banks retained the risks and therefore made themselves adequately familiar with the mortgagees. It is not surprising that the new procedure is called the "originate-to-distribute model".
Secondly, it became impossible for mortgagees to renegotiate the loans with the ultimate lenders, since the latter were effectively dispersed. One might contrast this with the negotiations that took place in the eighties between the governments of developing countries and the international banks in resolving the LDC debt crisis.
Thirdly, there was an effect that was fatal, and indeed set off the world credit crisis.
Once the US housing market went into decline and a proportion of "sub-prime" mortgagees defaulted there was a critical information problem. Holders of these instruments, which were composites of many different mortgages, did not know -and could not know -what risks they were running. All they knew was that they could make big losses -or they might not. As a result they wanted to get rid of them, and the market value of the instruments fell dramatically. A device which was meant to off-load and spread risk -which indeed it did -spread fear. And this led to the next step, Panic.
Why buy "toxic" Securities?
Before going on one might ask a simple question: why did banks, and other financial entities, such as insurance companies, mutual funds, and investors of various kinds buy these "toxic" securities and put them in their portfolios? The answer was that, in the absence of any default, the returns were expected to be high. The decline of the US housing market was not anticipated. It was another case of "the search for yield" which in old-fashioned language some might describe as "greed". In effect buyers of these products of structured finance were sold poison -"toxic" was a later description -even though the sellers might not have realized they were selling poison. Assuming that the sellers were not consciously fraudulent one must assume instead that both sellers and buyers were misled by the extraordinary complexity of these structured instruments. As is well-known by now, they were also misled by the credit rating agencies. One should not buy or sell what one cannot understand!
The Panic
The final stage has been a panic, which has converted a US housing market crisis into a world-wide banking crisis. And, in turn, a banking crisis is likely to create a serious recession -and in the absence of adequate policy reaction -would create a depression.
The process is fairly simple. Banks become unsure about their own balance sheets and, in addition, the balance sheets of other banks -the counterparties -with which they deal regularly through the interbank market. Even if retail deposits are guaranteed by the government, so that a classic run on deposits is avoided, any bank or other financial institution that depends on the interbank market or the wholesale funds market is in trouble. Illiquidity is severely punished.
It all began with the information problem caused by the combination of a downturn in the US housing market and the complexity of structured finance. Banks stop lending, so that ordinary non-financial corporations, small businesses and large, are drained of life-blood. A crisis in Wall Street creates a crisis in "Main Street" It is for that reason, and not for the sake of rescuing Wall Street, that the US government has needed to intervene. This is where we now are. At the end of this paper some possible government measures -some well known and often urged, like fiscal expansion -and a few more novel, are discussed.
II Some Issues and Complications

How the Crisis spread around the World
It is amazing that a crisis that began in the US housing market, and apparently resulted from the making of unwise "sub-prime" loans to US mortgagees spread like wild fire around the world. There have actually been three channels through which this has happened.
Firstly, the mortgage-backed securities (MBS) and other "toxic bonds" were bought by banks and investors all around the world. Everywhere they lost value. This was particularly important in Europe. Everywhere owners of such bonds felt unsure about their true value.
Secondly, there is the drying up of the wholesale market. The uncertainty about the value of these "toxic" bonds, and hence uncertainty not just what a bank's own position was but also about the financial situation of "counterparties" -other banks and institutions -led to the credit crisis, I have already discussed this. Any institution that had been depending on borrowing short term in the wholesale market was affected. This effect was very widespread and was felt even when an institution did not own any of the "toxic bonds". Two examples are the British mortgage bank Northern Rock, which depended heavily on borrowing short term in the wholesale market, and had very little capital of its own, and also a surprisingly low base of retail deposits. Other examples are the three Icelandic banks that had greatly expanded internationally, financing themselves also by borrowing short term on the international wholesale market.
Thirdly, many countries were affected by the expectation of a severe US recession (and perhaps a European recession) and no doubt will be affected by the actual recession that, at the time of writing, seemed to be on the way. This effect goes mainly through trade, especially the fall in world commodity prices. This expectation no doubt explains both the sharp decline in the value of the Australian dollar and in the Australian stock market. This transmission process can be important, as in the Australian case, even when the other two transmissions, just discussed, are not.
Too much Monetary Expansion? Was Greenspan at fault?
It is common in the US to blame the Fed -and specifically its former chairman, Alan Greenspan -for excessive credit expansion, which then gave rise to the speculative housing boom, leading eventually to a bubble, which ended with disastrous effects. In other words, the argument is that it was excessive US monetary expansion rather than the international savings glut that caused the US housing boom and thus the troubles that followed. This raises a question: what is the relationship between US monetary policy and the international savings glut which I have regarded above as the first step in the process that led to the crisis?
The answer can be put very simply in words, but can also be expounded clearly with the help of a familiar diagram. While one could interpret my analysis as referring purely to the United States, I shall have in mind here a One World story, in effect treating the whole world -tied together by the international capital market -as one country.
An increase in savings would be deflationary if the real interest rate did not change, or did not fall sufficiently. A fall in the real rate of interest is then required to stimulate both investment and dissaving, and in this way employment could be maintained. I shall call the maintenance of the initial employment and inflation rate -assumed to be a desirable combination -"internal balance". Appropriate monetary expansion can bring this about. In practice the Fed was very successful in maintaining "internal balance" in the United States once the economy had recovered from the "dot com" boom and slump. Hence credit expansion fostered or permitted by the Fed's monetary policy was required if internal balance was to be maintained while the economy was hit by the deflationary impulse of the savings glut. Figure 1 is the Hicksian IS-LM diagram. The vertical axis shows the real rate of interest (r) and the horizontal axis shows real income and output (Y). The LM curve is drawn for a given real money supply (defined broadly), and the IS curve shows the level of income for any given interest rate. 2 We start with LM 0 and IS 0 , and equilibrium at point A. Increased net savings shift the IS curve to IS 1 . If the interest rate stayed constant equilibrium would be at the deflationary equilibrium at B. But, suppose the interest rate is flexible, being determined by monetary (credit) policy. If the money supply stayed constant (Mr Greenspan did nothing) equilibrium would be at C. But if he followed an "internal balance" policy designed to restore income (and output, as well as the inflation rate)
The IS-LM Diagram
at its original level Y 0 , he would have to increase the money supply, shifting the LM curve to LM 1 3 .
The new equilibrium will then be at D. The interest rate will have fallen, and it would appear that this was brought about by central bank monetary policy that had shifted the LM curve to LM 1 . But it was actually the inevitable by-product of the increase in saving, given the commitment to an "internal balance" policy. It follows that critics of the Greenspan policy are really criticising his "internal balance" policy. Given the international savings glut, this policy made monetary expansion, and hence a decline in the real interest rate, inevitable.
Figure 1 The IS-LM Diagram
.
Should Monetary Policy have pierced the Bubble?
There is a related criticism, which is actually more serious and raises a question about the pursuit of an "internal balance" policy. Such a policy ignores asset bubbles provided the bubbles do not affect real income and the inflation rate. Asset prices affect this policy only insofar as they affect the cost-of-living index and thus the rate of inflation as this term is generally understood.
It is possible to have an asset bubble, such as a housing boom, while the inflation rate is unaffected, or perhaps is kept down by some offsetting factor. Indeed, this is what happened initially in the United States. But once the bubble ends -often with a crisis -aggregate demand is likely to be reduced, as indeed has happened recently when the housing market crashed. Thus the Greenspan policy seems to involve no monetary policy concern with the bubble when an asset market bubble starts, or no intervention to prevent the start of such a bubble, but it does call for intervention when the bubble ends if this ending reduces spending and thus aggregate demand.
The problem is that there are potentially two objectives of monetary policy, namely the preservation of "internal balance" as defined here, and the prevention or moderation of asset bubbles. The main examples of such bubbles are in housing and in the stock market. But if there is only one instrument of policy -namely monetary policy -some sacrifice of "internal balance" would be required if there is to be a significant impact on asset prices. This is a genuine dilemma. Increasing the interest rate in order to kill a nascent housing bubble may involve serious effects on output and employment.
One should then consider whether a second policy instrument (or set of instruments)
could be found to influence housing and stock market bubbles. I cannot pursue this here, though I suspect the answer involves special taxes or controls. This needs to be explored further.
Is China to blame?
In the developing country debt crisis of the eighties the blame was put on the borrowers, who had apparently borrowed unwisely and had used their borrowed funds inefficiently. But now, when the principal borrowers are in the United States, the blame is often put not on the borrowers but on the countries that generated the high There will always be savers who want to lend and others who want to borrow, whether within a country or across borders. This is a form of inter-temporal trade, and there are potentially gains from such trade, as from ordinary trade in goods and services. It should also be remembered that in countries with rapidly ageing populations (notably Japan and Germany) it is likely to be thoroughly rational to have a high level of savings relative to income for certain periods, while fruitful investment opportunities may be limited. They are thus likely to have current account surpluses (see Cooper, 2007) . We can always expect periods when some countries have high savings levels, perhaps temporary, while others have investment booms leading to current account deficits.
One should plan to achieve an international economic system where there can be global imbalances, usually temporary, but without crises. One can think of important examples in the nineteenth and early twentieth century when there were significant imbalances. But it is certainly desirable that current account deficit countries use their funds for investment rather than consumption, other than during wars and environmental disasters. The fault and the failures in this recent crisis have been not with ultimate lenders or borrowers -other than US sub-prime mortgagees -but with the financial intermediaries, often highly paid .
How can world-wide high Savings be accommodated? The Need for negative real
Interest Rates.
An issue does remain. What should happen when world savings are high while good, safe borrowing prospects are hard to find? Can a crisis then be avoided?
Let us suppose that there is an increase in world savings, coming from any or many countries, and the world real interest rate falls. Indeed it may approach zero. Further borrowers with sound investment proposals and thus good, safe prospects are hard to find. Of course, one can see in many countries the need for new investment -for example currently in infrastructure in developed, and especially in developing countries. But the question is whether the borrowers -governments, usually, in the latter case -will be willing and able to service the debts -pay interest and gradually repay the principal. Suppose it is difficult to find borrowers who appear to have the capacity or willingness to pay interest reliably and gradually to repay principal. Yet savings have to be invested somewhere. There are then three alternatives.
The first is the "search for yield" which I have discussed and which clearly has played a major role in the recent crisis. A higher interest rate is obtained by making more This is an important lesson of the current crisis: one reason for current problems is that this has not happened. Alternatively some kind of explicit insurance must be taken out. In the latter case the insurer must have adequate reserves. Naturally one thinks here of the huge insurance company AIG which sold too many CDSs (Credit default swaps) and which the US government has had to rescue.
The second possibility is one that has not been generally discussed. Hence I wish to underline it here. The financial intermediary must be prepared to lend at a negative real interest rate, and must thus charge some kind of fee to the savers for their deposits, rather than paying interest. Lending at negative real interest rates requires the development of new financial instruments. A loan with a zero nominal interest rate and a fixed nominal value in terms of a currency that is expected to lose value because of inflation, and perhaps with a clause that allows some part of the principal to be written down, would achieve this result.
There are many possibilities. In practice, a negative real interest rate has often been the unintended outcome of a loan, as in the developing country debt crisis. But the aim should be to resolve this problem without depending on crises. Right from the beginning the financial intermediaries should, where appropriate promise negative real interest rates, and savers should know that -because of a shortage of profitable investment opportunities -that is all they can expect to get.
Thirdly, savers can invest more in equity rather than in making loans. Such investment in equity does not necessarily involve more control of companies by savers since it can be done primarily through diversified mutual and pension funds.
This means that for the world as a whole leverage would be reduced: the ratio of capital to debt would be increased. More of the risk would be incurred by the savers.
Possibly this tendency can now be observed as part of the process of reducing leverage.
To repeat, all the three possibilities I have discussed here are designed to ensure that when there is a savings glut, savings flow smoothly to borrowers, but without crises.
How is this Crisis related to the often expected Crisis of Global Imbalances?
Until this latest crisis, the crisis that was widely expected was one resulting from the "global imbalances", and specifically concerning the US dollar. The United States was running a large current account deficit, and from 2002 to 2005 a large fiscal deficit. It was argued that this was unsustainable and would end in a dollar crisis.
Such a crisis would be set off by speculation against the dollar, and then a possibly dramatic drop in the dollar, presumably relative to many currencies, but especially the Euro.It was widely argued that something should be done to reduce those imbalances before a crisis resulted.
I argued, by contrast, in Corden, 2007 first, that such imbalances were not necessarily undesirable, since they represented inter-temporal trade (and there is no reason to favour home bias in the international capital market), and second, even though they must inevitably end or decline, they need not end in crises. Nevertheless there were various possibilities which I explored, notably the effects of a decline in the surpluses of the savings glut countries -which would lead to a rise in the world interest rateand a decline or end to the US fiscal deficit which would lead, in contrast, to a fall in the world real interest rate.
As I explained earlier the crisis we have actually had began with a world-wide credit boom which is explained by the same savings glut -the various current account surpluses -which formed the centrepiece of the global imbalances discussion. But the current crisis was not caused by the imbalances. If the US fiscal deficit had been It may seem surprising that the US dollar has actually gone up relative to most other currencies, especially the Euro. The explanation is that the initial "search for yield" has been converted by the panic to a "flight to safety". And US Treasury bills have been seen in the market as the safest asset to hold. Thus there has been a movement away from private sector investments of all kinds, reflected in world -wide declines in stock markets, and also away from government bonds of many countries. Only government dollar and yen bonds seem to have been attractive, so that yields (interest rates) on those two have declined, while required yields on many or almost all private bonds and equities world wide have risen, in many cases very sharply.
The net result is that the value of the dollar in the foreign exchange market has actually gone up relative to almost all floating currencies other than the yen. This is very different from the horror stories of dollar crash envisaged earlier. Thus this crisis is very different from the one that was widely expected.
The Keynesian Situation
In my exploration of possible crises or problems that might arise as a result of the global imbalances (in Corden, 2007) 
Longer term Lessons
No doubt there will be endless discussions, and numerous working groups and Since financial institutions have been rescued in various ways, in future those that can expect some kind of guarantee or commitment to rescue will have to be regulated more, while others might be subject to very limited regulations, and with no assurance of rescue, Here I recommend consideration of a proposal made by James Tobin in 1987, entitled "The case for preserving regulatory distinctions", reprinted in Tobin (1996) . He recommended a clear distinction between a "deposited currency" institution established by the Fed for the benefit of the public, and carefully defined "commercial banks" eligible for deposit insurance. In Tobin's view at the time, the third type of institution would be investment banks, uninsured, broadly unregulated, but subject to disclosure requirements. But here he would surely have revised his view were he alive now. If investment banks, as they have been constituted, are too big to fail, then they must be regulated. It is now widely agreed that Lehman should have been rescued. Perhaps various activities of investment banks can be separated, with some parts only regulated.
It is clear enough that 'sub-prime" lending in the US housing market was unwise.
There had been many warnings about the danger of the US government guaranteeing but not adequately controlling Fannie Mae and Freddie Mac. Regulation here was inadequate, and politicians, who succumbed to heavy lobbying from these two organizations, bear some responsibility for the disaster, I leave this to more knowledgeable Americans to consider in detail
In my judgement, as outlined above, the new financial instruments of "structured finance" were the main reason why the combination of unwise lending in the US housing market and an inevitable downturn in that market led to a huge world-wide financial crisis.
These products of structured finance have been like dangerous or "toxic"
pharmaceutical products. Perhaps they should be prohibited, but they do have some potential benefits. At the minimum the products should be labelled properly, with warning signs. New regulations are here inevitable. This is the one topic where there will be universal agreement.
On the general problem of excessive risk taking and the principal-agent problem there may be some scope for new regulations of those financial firms, principally commercial banks, where some kind of guarantees will be provided by the government or the central bank. But the main lessons will probably have to be taken on board by the managements of the firms themselves, and by investors who provide them with funds. Possibly increased transparency can be brought about by regulations.
Coming to global imbalances and high-savings countries, global imbalances are nothing new. Before the First World War there were substantial flows from France to Russia and from Britain to British Empire countries and to Argentina -and, indeed, the United States. In the nineteen twenties there were flows from the United States to Germany, and after the Second World War, especially in the nineteen eighties, from Japan mainly to the United States. There were the flows from oil exporting countries to certain developing (emerging market) countries after the first oil shock, and, more recently to the United States. The most recent flow is from China to the United States.
These net flows between countries are one of the results of international capital mobility. It is not a matter of ending them, but of ensuring that they do not end in crises.
Of course, countries may be mistaken in their domestic policies from their own points of view. Thus China's government may be mistaken in letting China have such high savings, while the United States Administration may have been acting contrary to the national interest in running a large fiscal deficit to finance a war and also cut taxes.
The flow of capital from China to the United States may thus be a by-product of two policies that have each been domestically unwise. On the other hand it may sometimes be wise to borrow internationally if there are good investment opportunities.
Finally, I have referred to the problem of the firms in the capital market finding suitable reasonably safe borrowers when world savings are very high, so that the real interest rate becomes very low or even zero. I have suggested that debt instruments that involve negative real interest rates should be considered. The aim would be to accommodate high levels of saving without leading to later crises. I can imagine governments in developing countries wishing to borrow for infrastructure development, selling such bonds.
